FIELD OF THP INVENTION 
The present invention relates to trenching machines and. more 
particularly, to hand-operated trenching machines. It is to be appreciated, 
however, that the invention is not limited thereto. 

BAC K6ROI OF THE INVENTION 
Trenching machines of the form addressed by the present invention are 
designed primarily for digging trenches in the ground- Applications for such 
trenches include the installation of pipes, drains, cables, and the like. Such 
trenches are typically relatively shallow. 

Difficulties exist in removing the digging implement of existing trenching 
machines, which are generally in the form of chain-mounted digging teeth. 

Moreover, the manoeuvrability of existing trenching machines has 
generally been found to be less than desirable, particularly when used for 
applications requiring relatively tight cornering of the machine. 

Furthermore, existing machines generally undesirably experience a 
temporary reduction in power delivered to the digging implement when raising 
and lowering the chain guide carrying the digging implement. This is because 
raising and lowering the chain guide in existing machines generally requires 
power to be drawn from the motor driving the machine's digging implement. 

OBJECTS OF THE INVE NTION 
It is an object of the present invention to address at least one of the 
above mentioned deficiencies of existing trenching machines. 

SI IMMARY O P THF INVENTION 
One aspect of the present invention is directed to addressing the 
problem of manoeuvrability of existing trenching machines. 



According to one aspect of the present invention there is provided a 
trenching machine including: 
a wheeled frame, 
a first motor means on the frame, 

the first motor means driving a digging chain carried on a chain guide 

extending from the machine. 

- the chain guide being pivotally mounted coaxially with a drive chain drive 

sprocket, 

means for pivotally moving the chain guide relative to the frame, 
locking means to lock the chain guide in a desired pivotal position, and 
a second motor means on the frame. 

the second motor means driving at least one of the machine wheels for 
moving the machine along the ground, 

wherein the second motor means is releasably engaged to the at least 

one of the machine wheels. 

In a preferred embodiment of the invention, the frame is mounted on four 
wheels to support the machine for movement along the ground. However, it is to 
be appreciated that the frame could be mounted on any number of wheels. 

It is to be appreciated that the second motor means could drive any 
number of the frame wheels. In this respect, the second motor means could be 
arranged to drive only one of the frame wheels. Alternatively, the second motor 
means could be arranged to drive each of the frame wheels. 

In one particularly preferred form the second motor means drives at least 
two of the frame wheels. 

Preferably the at least two frame wheels are arranged in a substantially 
coaxial manner on the frame. 



Preferably, the at least two substantially coaxially arranged wheels 
(hereinafter referred to as drive wheels) are independently rotatable when the 



second motor means is disengaged from the drive wheels; and are rotated in 
unison when the second motor means is engaged with the drive wheels. 

In one preferred form there is provided at least two coaxial drive pulleys, 
and corresponding coaxial 'driven pulleys, with a belt extending around each 
respective drive pulley/driven pulley combination. The drive pulleys are 
connected to a common shaft, which is rotated by the second motor means. 
The driven pulleys are connected to separately rotatable coaxial shafts, which 
drive respective drive wheels. 

When sufficient tension is maintained in the belts and the second motor 
means is activated, the second motor means drives the drive pulleys, causing 
the driven pulleys to rotate in unison. Rotation of the driven pulleys, in turn, 
causes the drive wheels to rotate in unison to move the machine. When it is 
desired to change the machine direction, the belts are loosened to the point 
where the driven pulleys are able to rotate independently of the drive pulleys 
and therefore also independently of one another. This enables the drive wheels 
to be rotated independently of one another, thereby enabling the user to 
manoeuvre the machine as desired. 

Preferably the belts are adjustably tensioned via an adjustable tension 
pulley or pulleys. 

in a preferred form, the tension pulley(s) are caused to tension the belts 
via a hand-operated lever. 

The invention has so far been described as including a first motor means 
and a second motor means. It is to be appreciated, however, that the first 
motor means and the second motor means could be the same motor means. 
That is, the same motor means could be used for driving the digging chain 
carried on a chain guide extending from the machine, and for driving the at least 
one machine wheel for moving the machine along the ground. 



Also it is to be appreciated that the frame wheels could be replaced by. 
or used in "conjunction with, any other suitable form including caterpillar-type 
endless track assembly arrangements, if desired. 

Preferably, the machine includes handles at one end for guiding 
movement of the machine along the ground. 

A further aspect of the present invention is directed to addressing the 
difficulties in removing and fitting the digging implement of existing trench.ng 
machines. 

According to another aspect of the present invention, there is provided a 
trenching machine including: 
a wheeled frame, 
a first motor means on the frame, 

the first motor means driving a digging chain carried on a chain guide 

extending from the machine, 

the chain guide being pivotally mounted coaxially with a drive chain drive 

sprocket, 

means for pivotally moving the chain guide relative to the frame, 
locking means to lock the chain guide in a desired pivotal position, and 
a second motor means on the frame. 

the second motor means driving at least one of the machine wheels for 
moving the machine along the ground, 

wherein the chain guide is releasably securable in a position relative to 
the drive chain sprocket enabling fitting and removal of the digging chain from 
the machine. 

In a preferred form, the chain guide is longitudinally slidably mounted on 
a boom, with the boom being pivotally mounted to the frame coaxially with the 
drive sprocket. In this configuration the chain guide is slidable along the boom 
from a position where the digging chain is taut about the drive sprocket and 
chain guide, to a position where the digging chain is loosely fitted around the 
driv sprocket and chain guid . 
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In one form, apertures are provided in the chain guide and boom. The 
apertures are aligned when the chain guide is moved longitudinally along the 
boom to a point where the digging chain is loosened sufficiently to allow fitting 
and removal of the digging chain. A securing pin can then be releasably 
inserted through the aligned holes to enable fitting and/or removal of the digg.ng 
chain from the machine to be undertaken. 

According to another aspect of the present invention there, is provided a 
combination of a boom for pivotally mounting to a trenching machine, and a 
chain guide slidably mounted on the boom, wherein the chain guide is 
ijj releasably securable to the boom in a position enabling fitting and removal of a 

P digging chain about the chain guide. 

s 

1 15 In a preferred form, a biasing spring is provided to bias the chain guide 
W away from the drive sprocket to thereby tension the digging chain about the 

2 drive sprocket and chain guide. 
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Preferably, a mechanism is provided for moving the chain guide against 
20 the force of the biasing spring, to enable the chain guide to be releasably 
secured to the boom in a position enabling fitting and removal of the digging 
chain. In one form, the mechanism includes a levering arm which, when 
actuated by the operator, moves the chain guide along the boom against the 
biasing action of the biasing spring. 
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A further aspect of the present invention is directed to addressing the 
temporary reduction in power delivered to the digging implement of existing 
trenching machines when raising and lowering the boom carrying the digging 
implement. 

According to another aspect of the present invention, there is provided a 
trenching machine including: 
a wheeled frame, 
a first motor means on the frame. 
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the first motor m ans driving a digging chain carried on a chain guide 

extending from the machine, 

the chain guide being pivotally mounted coaxiatly with a drive chain dnve 

sprocket. 

means for pivotally moving the chain guide relative to the frame, 
locking means to lock the chain guide in a desired pivotal position, and 
a second motor means on the frame, 

the second motor means driving at least one of the machine wheels for 
moving the machine along the ground, wherein 

the means for pivotally moving the chain guide relative to the frame 

includes 

an actuating arm. 

Most preferably, the actuating arm is pivotally connected between the 
frame and at least one of the chain guide, or a boom upon which the chain 
guide is slidably mounted. 

In a particularly preferred form, the actuating arm includes a 
longitudinally movable screw threaded shaft which meshes with a rotatably 
mounted helical or bevel gear. Preferably, the helical or bevel gear is rotatably 
mounted within a housing. 

The actuating arm has been described as including a screw threaded 
shaft and mating helical or bevel gear. However, it is to be appreciated that the 
actuating arm could adopt any suitable form, including that of a hydraulic ram, 
screw threaded shaft and mating trunnion, or other appropriate form. 

In a particularly preferred form, the actuating arm includes a motor 
means for rotating the helical or bevel gear to longitudinally move the screw 
threaded shaft. 

Preferably, the actuating arm motor means is in the form of an electric 
motor connected to an electric power source. However, it is to be appreciated 
that the motor means could adopt any suitable form. Inde d. it is to be 



appreciated that the actuating arm motor means couid be actuated by the first 
motor means provided for driving the digging chain and/or the second motor 
means for moving the machine along the ground. 

In a preferred embodiment, the electric power source is in the form of an 
electric battery mounted on the machine. 

in a preferred form, the actuating arm is capable of pivotally moving the 
chain guide relative to the frame to at least three distinct positions. The first of 
these positions provides the digging chain in a digging position, with the distal 
end of the chain digging the ground below ground level. The second pos.t,on 
provides the chain guide in a digging commencement position, such that the 
digging chain rests upon the surface of the ground. The third position provides 
the chain guide in a non-digging position, wherein the digging chain is clear of 
the ground surface. 

In a preferred form, the operator activates the actuating arm by an 
electrically operated switch. 

The present invention has so far been described in terms of a number of 
aspects. It is to be appreciated that a trenching machine according to the 
present invention could include any one or more of the above-defined aspects 
of the invention. 

It will now be convenient to hereinafter describe the invention in greater 
detail by reference to the accompanying drawings, which show one 
embodiment of the invention. The particularity of the drawings and the 
associated description is not to be understood as superseding the generality of 
the preceding broad description of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawings: 



Figure 1 is a side partial cross-sectional view of a trenching machine 
according to the present invention, with the digging chain in a trench digging 
position. 

Figure 2 is a side partial cross-sectional view of a trenching machine 
according to the present invention, with the digging chain in a non-digging 
(inactive) position. 

Figure 3 is a perspective view of the drive wheel engagement 
mechanism of the trenching machine of Figure 1 when in the engaged position. 

Figure 4 is a perspective view of the drive wheel engagement 
mechanism of the trenching machine of Figure 1 when in the disengaged 
position. 

Figure 5 is a cross-sectional view of the coaxial drive wheel shafts along 
line X-X in Figure 4. 

Figure 6 is a side view of a portion of the digging chain and chain guide 
of the trenching machine of Figure 1 

nrgpRIPTION OF A PREFERRED EMBODIMENT 
A trenching machine 10 is illustrated in the drawings. The trenching 
machine 10 includes a frame 12, which includes wheels 14a.b.c.d. In the 
embodiment illustrated, a first motor means for driving a digging chain 16. and a 
second motor means for driving at least one of the wheels 14a.b,c.d. are 
integrated into the form of a petrol engine 18. The engine 18 is mounted on the 
frame 12. 
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The engine 18 includes an output shaft 20. An output pull y 22 is 
mounted on one end of the output shaft 20. A belt 24 extends around the 
output pulley 22 and around a gearbox input pulley 26. The pulley 26 .s 
mounted on one end of a gearbox input shaft 28 of a gearbox 30. 

5 

The gearbox 30 includes a lubricating oil inlet port 31 and beanng 
assemblies 34 and 36. The internal workings of the gearbox 30 are not further 
described. 

0 Gearbox output pulleys 32.33 are connected to one end of a gearbox 

output shaft 34. It is to be appreciated that rotation of the gearbox input pulley 
26 causes the gearbox output pulleys 32,33 to rotate. 

Two belts 38 and 40 extend around the gearbox output pulleys 32.33, 
5 and around respective wheel shaft pulleys 42 and 44. The wheel shaft pulleys 
42 and 44 are mounted to the adjacent ends of coaxial wheel shafts 46 and 48. 

A double-groove tension pulley 50 is provided for tensioning the belts 38 
and 40. The tension pulley 50 is rotatably mounted on a shaft 52. The tension 
20 pulley 50 can be actuated from a substantially non-tensioning position, as 
illustrated in Figure 4. to a tensioning position, as illustrated in Figure 3. 

When the tension pulley 50 is in the tensioning position illustrated in 
Figure 3. operation of the engine 18 causes the motor output shaft 20 to rotate 

25 which, in turn, causes the gearbox input shaft 28 and output shaft 34 to rotate. 
This causes the gearbox output pulleys 32.33 to rotate. The tensioned belts 38 
and 40 cause the wheel shaft pulleys 42 and 44 to rotate in unison, causing the 
wheel shafts 46 and 48 to rotate in unison. Rotation of the wheel shafts 46 and 
48 causes the drive wheels 14a.b to also rotate in unison, thereby causing the 

30 trenching machine 1 0 to move over the surface of the ground G. 

In some circumstances it is desirable to disengage the drive wheels 
14a.b from the drive mechanism, such as when the operator wishes to 
manoeuvre the machine 10. In such circumstances the tension pulley 50 is 
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moved to the non-tensioning position, as illustrated in Figure 4. In this 
arrangement the belts 38 and 40 are sufficiently loosely fitted around the 
gearbox output pulleys 32.33 and the wheel shaft pulleys 42 and 44. such that 
they slip upon rotation of the pulleys 32.33. The drive wheete 14a.b are thereby 
disengaged from the engine 18. Since the drive wheels 14a.b are mounted on 
independently rotatable shafts, they can rotate independently of one another, 
thereby allowing the operator to manoeuvre the trenching mach.ne 10 as 
desired. 

Figure 5 illustrates the arrangement of the wheel shaft pulleys 42.44 and 
wheel shafts 46.48. As illustrated, the shafts 46 and 48 are substant.ally 
coaxial When the belts 38.40 are in the non-tensioned arrangement (see 
Figure 4), the shafts 46.48 are independently rotatable. When the belts 38.40 
are tensioned (see Figure 3) the shafts 46.48 are rotated in unison. Alignment 
of the shafts 46.48 is assisted by a journal bearing 54. The journal bearing 54 
includes a cylindrical* shaped bearing 56 coaxially mounted on the end of the 
shaft 48. which supports a rod shaped journal 58 coaxially attached to the end 
of the shaft 46. 

20 A hand-operated tensioning lever 60 is provided for the operator to move 

the tensioning pulley 50 from the tensioning position to the non-tensioning 
position, and vice versa. In the tensioning position of Figure 3 the tensioning 
lever 60 is in a substantially horizontal position. In the non-tensioning position 
illustrated in Figure 4 the tensioning lever 60 is in a substantially vertical 

25 position. 

The shaft 52 is mounted on an arm 62. The arm 62 is rigidly mounted to 
rotatable shaft 64. The shaft 64 is rotatably mounted to the frame 12. The 
tensioning lever 60 is pivotally mounted to the frame 12 via a bearing assembly 
30 66. The tensioning lever 60 is connected to the shaft 52 by a connecting rod 
68. The connecting rod 68 is pivotally connected to the tensioning lever 60 v.a 
a slot 70 provided in a bracket 72. which is integrally connected to the 
tensioning lever 60. 
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Figures 1. 2 and 6 illustrate a digging chain 16, which is carried on a 
chain guide 74. The chain guide 74 includes an end sprocket 76. The chain 
guide 74 is slidably mounted on a boom 78. The boom 78 is pivotally mounted 
to the frame 12 about a shaft 80. The boom 78 is coaxially pivotally mounted to 
the frame 12 with a chain drive sprocket 82. 

- The engine 18 drives the drive sprocket 82 via a belt 84 and drive pulley 
86. The drive sprocket 82 and the drive pulley 86 are rigidly mounted on the 
shaft 80. A tensioning pulley 88 is provided to maintain tension in the belt 84. 

Rotation of the drive sprocket 82 causes the digging chain 16 to rotate 
about the drive sprocket 82 and the chain guide 74. 

When the machine 10 is operated, it is highly desirable that the digging 
chain 16 be sufficiently teAsioned about the drive sprocket 82 and the chain 
guide 74 such that slippage of the digging chain does not occur. A biasing 
spring 90 is located in a socket 92 in the chain guide 74 and the boom 78 to 
bias the chain guide 74 away from the drive sprocket 82. Thus, the chain guide 
74 is biased along the boom 78 away from the drive sprocket 82 to thereby 
maintain tension in the digging chain 16. 

There are occasions where fitting and/or removal of the digging chain 16 
from the machine 10 is required, such as for maintenance or repair. To this 
end, and as illustrated in Figure 6, an aperture 94 is provided in the boom 78. 
through which a securing pin 96 is inserted. Insertion of the securing pin 96 into 
aperture 94 prevents the chain guide 74 from moving to the left along the boom 
78 (when viewed from the angle illustrated in Figures 1.2 and 6) under the 
influence of the biasing spring 90. This is because an aperture edge 98 of the 
chain guide 74 contacts the securing pin 96 preventing the chain guide 74 from 
further movement to the left. 

A mechanism in the form of levering arm (not illustrated) is pivotally 
connected to one of the . chain guide 74 and the boom 78. To insert the 
securing pin 96. the levering arm is actuated by the operator. Actuation of the 



12 



10 



15 



levering arm causes the chain guide 74 to move longitudinally relative to the 
boom 78 in a direction away from the machine 10 and against the biasing action 
of the biasing spring 90. This levering action is carried out until the securing p»n 
96 is fitted, at which point the digging chain 16 is sufficiently loosened for 
removal from and/or fitting tb the machine 10. 

Removal of the securing pin 96 enables the chain guide 74 to move to 
the left under the influence of the biasing spring 90. thereby tensioning the 
digging chain 1 6 for use. 

As previously mentioned, the machine 10 illustrated in Figure 1 is in a 
trench digging position. In this arrangement the distal end 100 of the chain 
guide 74 is located below the ground surface S. When the trenching operation 
has been completed the chain guide 74 is rotated to a position such as 
illustrated in Figure 2. wherein the distal end 100 of the chain guide 74 and the 
digging chain 16 are clear of the ground surface S. 



An actuating arm 102 is provided for altering the angle of the chain guide 
74 relative to the frame 12. The actuating arm 102 is pivotally connected 
20 between the frame 1 2 and the boom 78 at pivot points 1 04.106. 

The actuating arm 102 includes a screw-threaded shaft 104. which is 
longitudinally movable relative to an actuating arm housing 105. The thread on 
the shaft 104 meshes with the thread of a rotatably mounted helical (or bevel) 
gear (not illustrated) mounted within the housing 105. The helical gear is 
rotated by an electric motor 106. which is powered by an electric battery (not 
illustrated). The electric motor 106 is mounted to the actuating arm housing 
105. The shaft 104 is pivotally connected to the boom 78 by a connecting arm 
110. 
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The machine 10 includes a handle 108 to enable the operator to direct 
the machine 10. An actuating arm switch (not illustrated) is mounted on the 
handle 108 to enable the operator to operate the actuating arm 102 to raise and 
lower the chain guide 74 as necessary. The actuating arm 102 also acts as a 
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locking means to lock the chain guid 74 in a desired pivotal position once the 
operator has moved the chain guide 74 to the desired position. 

When the operator is desirous of lowering the chain guide 74. the 
actuating arm switch is switched to a chain guide lowering position. This 
activates the electric motor 106 that, in turn, rotates the helical gear. The 
helical gear meshes with the thread of the screw threaded shaft 104. This 
causes the screw threaded shaft 104 to extend from the actuating arm housing 
105 to thereby pivot the chain guide 74 downwardly into a ground engaging 
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W |t js to be appreciated that when the operator switches the actuating arm 

O switch to a chain guide raising position, the screw threaded shaft 104 retracts 

into the housing 1 05, thereby pivoting the chain guide 74 upwardly. 
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In one form, the actuating arm 102 could include a LINAK LA 38 linear 
actuator, or similar. 

It is to be appreciated that the trenching machine of the present invention 
20 is more manoeuvrable than existing trenching machines by including a means 
for releasably engaging the motor from the frame drive wheels. 

It is also to be appreciated that providing a means for releasably securing 
the chain guide in a position relative to the chain drive sprocket, as in the 
25 present invention, enables the digging chain to be fitted, and/or removed from 
the machine more easily when compared to existing arrangements. 

Furthermore, it is to be appreciated that the means for pivotally moving 
the chain guide relative to the frame according to the present invention does not 
30 undesirably draw power from the motor driving the digging chain, such as 
occurs with existing trenching machines. 



Other benefits of the new trenching machine will be readily apparent to 
persons skill d in the relevant art. 
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Finally, it is to be understood that various alterations, modifications 
and/or additions may be introduced into the constructions and arrangements of 
parts previously described without departing from the spirit or ambit of the 
invention. 
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